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(54) ROLLING BEARING WITH ITS METAL SURFACE TREATMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a rolling bearing having a sufficient anti-baking property 
in a collar and roller end surface contact part, even when lubricating oil quantity, to be supplied 
to a bearing, is less or exhausted. 

SOLUTION: In a rolling bearing including a roller bearing having a collar part, and a roller 
assembled into the bearing; at least one side of the collar and roller end surfaces is to have an 
amorphous compound layer of a thickness of a 0.3-2.5 jum, formed of the chemically reacted 
metal surfaces of these members; and the compound layer is to include at least one kind 
element selected from periodic table fifth and sixth groups, an oxygen atom, a carbon atom, and 
a metal element which is a component of these members. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAASNaahyDA41 1 1 32242... 2006/07/06 



THIS PAGE BLANK <uspto) 



(19)B*H#?Wf (JP) (12) t& §fj 4# £t (A) (ll)fcfffflH&B8## 

#SPF1 1-132242 

(43)&BBB ¥JSll¥(1999) 5 £18B 

(5i)inta. 8 mm^ f i 

F 1 6 C 33/62 F 1 6 C 33/62 

19/26 19/26 



m&m* m*ma*i ol 9 m 



(21)fflK»# 


&WF9- 300622 


(71)tHHA 


000004204 








B*»X«SC#«t 


(22)£tiBB 


¥^9¥(1997) 10^318 




J*£]9»iB;IIK*« 1 T§ 6 # 3 ^ 






(72)5El«# 


















B**Ifl5t£*hl*l 






(72)fHH« 


&m * 
















B*»IflcSC#ttW 






(72)»W# 


ft* $8 








**&/ll»»iRffiSIJ3*l»9i-T@ 5#50n 








B#»lWc:££*fcrt 






(74)ft3A 


ml mm W5«) 



(54) &m&m®m&mv?tiii&r)i6& 



(57) [£ft] 

So 

m&&£titcc mrie-^tf 

B^ft^SfDbr^Sn/cilSO. 3-2. 5 Mm© 

#aH«rtt£«jJH**MK:*u Huia{b^@«. jam 



(2) 

1 

ismm i ] -3«SB£*-r& c €>f4st . c©wsk 

©^IS*M3Wb^iSl£;L.-C^3 tifcJIS 0 . 3 ~ 2 . 

buib< t^«j»« . mmmm 5 is*? «t eh* 6 $*> 6 sir $ 

[0 0 0 1] 

w 4«^©tts*»0M&*s#*£ o-p? c> c 

[000 2] 

jA$n-SC6i5*. — fisticim 1 0 ©»fffi@«C^;-r J: "5 
(CfilfKiSftS. C5 3 3(t *ofcj:aS2 8 ateit^Jvo 
J«»2 8b*WrSrtlft2 5ai. W&2 3 a<b©P^CC 
ffi^ii* n. C 3$k8&B2 2 a -C*4*HJtftffl 2 7 a fc<t 
0*F*3$B«liIffi2 4 a(C«84L-rc^-5. 0 C53 3 

©ASiSffi 3 5«, F*J*S2 5 a ©*-3fcflfiB 3 4 CCgM 

28ai, C©otfaHc«^*C3»ffi3 5<fcr^ 

sft. RiBfc5*fcss©»^«c«. rttt*fc»j«6©i>f 
n^cc^we-n/cotii. cft&cSft4-rsc^iiBB<t:-c 
3d#$ft-&. 

[000 3] 0 1 0 {CteWS^EPB*>6#fci8M5 

«S 1 1 CC^-T<!:*5f)-C*f). I^IWffiI3 4i, C 
6KB 3 5 i©S«4SI5{*. *S©*ie*»fc:*:Sfc»0 * 
#5l&W*)J8tt<fctt*. COtctb. HStcftt&Snil 

(*. o«/c54SBIB©*»- C©g|5 

#-e$stf i=#> o <>} & £©«<!#£ d -?>-r < & -s i t> 5 eg 
[0004] ttc, unM^y t-*>fflp]ti>c5tt 

«-C». e«i»ii0^f(cig^©f?fflK:j: ►)f7^-^ 
rt©iHjtttcc« 0 or f*g^©*&iSa*BiiStfjK:iftt6 
mjra3i^©i*gia«^±SKj:^^5g-c^ 

ffii^i & ^CCB. o«/c 3i§HR8-e$jtt* 3 

5R«tC Sttft-m. ^P©fia»»i^K:SI»jW*flt** 

[000 5] otf/c6^Br*©^tt£P.*±-f Sfc* 
tc. C^>4fflffi-^o(fffi©flS?:igJ6-C^ffi©iS 



«WF 1 1 - 1 3 2 2 4 2 
2 

ttfttt^ttM* «J1t&IR 0 i»W & c £#K*6 ftT * 
fc. ^B#«ftr*ffi©rawfcffi«*i£DS 

*e£ ufc»ttt*fl§ t » s a: £-©:£8;T-&tt©Kr±£® 

[0 00 6] 

B^-3tf®©ffl3&is«>'rk. *ft6©*B©M£to:& 

M**kfti»W4«:«|»W36i*0. 1${c«*gia«*©*» 
ffllfctC^-C, fiffl^KWIHft#i»ttfi©»^K»« 
ttl*±«-HMcfT tt toft c ». 

[0007] *Ct*^IJ, ttftCft^^ tlZffiffitii 
[0008] 

CaUB*JI«fe-4"*te»©*®] ±ieH>iS£8?&-r6fc& 

6i&B©4>&< <t4>— ^w. cn6SW©#)S 
mm&it^mfcorBf&ztittmzo. 3~2. sum 

©*a»«c<k^Bl»*«B«:Wb. WE^t^WJBtt. m 

mmm 5 j: am 6 & sjr s mcpu < t i m 
[0009] «t. *«w*»««cstw , r4. *mmo 

*©^B(C??SEf •S^t^iltt. l5riBSPW©^SI*ffi% 
»5£©^i{b^SJ6 5 «S c i fc <fc <3 ff 6 ftfc fc©"C 

]^©7C*©$W»*, ^«J:b<i;Lr2~3 0%-C4>SC 
i*W*L/t», 2%*S8©^CC«. C©?^©^** 
+^-CCff SCii&s-C^f, — #3 0%£I8;?.S£. JS)S 

affiswwob. e**»ffi©fflsa®ffc-r4*j**i*i* 

[0010] {fc^ft»tC*»tf 7C*tb 

-C 1 0~7 0%*5^S L,C». 1 0%*g|'r«JSt5»^+ 
— #7 0 5«*aitS<!:{t^W©*Bfc6Jtr*tt 

KJiR»+©H** £ lajflgr* C £ * ft S . 
[ooi l ] #i6W©l&&*9*5«:tetf'&<t£<aJi». 
m«. JWT©«fc^^^r^-rsc£^-ct^>„ a 



3 

•5. c©Bi. Kt6S«it>K:*»WS V 1-15% 
3S*5J1<. it&Wm&l&iiH-ftVtj: < . -#15%£ 

[0012] C 5 L/-CIB$SL/fc#Jg?^tf tcTOffi**-?? 

^-sgwt^a^c-c, i o o°c~2 o o°c-c 1-2 om 
m&ftm&foz&zcticj:*). >j>tmmtfcmt&i io 

[ooi3] -7 ^bfcssmsfcK^r*^ 

^*>igSS:3. 5-5. OtCSIMOfcy>^T>*- 

*dW-r^fb^Ji*0)S-rscifenj^-c*>€»o c© 
SiSi&rtitctett* y >®r>*-^A©?jgK«, i - i 

Owt%))«U<. 2-5 w t%W£<Oiff$LLl<>. 1 
wtK^IJ, y >£££<h©fb^Jll©£j&#+#-e 

^©fc^-n^^,^,, 20 
[0014] o oxmuiytdx^m^cmumw^S: 

St U 10 0 "CJilT©^ -C 3 - 1 5 ■frffilx.lfcZ an 
y>£t*£l^£^£©<bl^Jl#^ffifc:JBJ&;* 

* -7 ^©ffeC^cJP^^tM b£^H & , B« )£© ■;>©*§ 

[0 0 15] Site. ^«3^6^klS-r-S7c3S<tLr5l 
*£^W-r&{b^Jl£f9£&c«:. ?5x.«, WlSSSSUb 

^^^{b*s-c#f?ufcs^*ffl^5ci^-c 30 

c©p&. SJ£<gtt3fcfcwsKH?gS«, 0. l- 
5%fifi-CS>-5Ci»WSL^o 0. 1 %*«©*§£•£ 

«<b^tiJi©^fsae[* 3 Ji < f&K*H-3-c& < . 5 
%^m^i*wi$*^b-r-5*j^n*^s„ 

tgtftctew*- Wt^-^^;u©?fiS». l - 2 o w t % 
X-&Z>tt1)mitL< . 3-1 0wt%"C*-51©^(Cti 
^b^©^RSJSIt;iSS^$^<D-CJ:«3H : S tA>. 
[0016] c 5 L-cWRi/fc#f{«a[4>«:»»aft , r 

*-5SW?r«i«Ur, 1 0 0-2 00W1 -2 OB$W 40 

[0017] fcfe. lb^))l©?f^K:^ft:o-C«. rn.lt 
^©iiS«±aL.fcffiHtc[SJ£StiSfe©^«!5:<. ftg 

09*. «. «Mr-^#ML/fci«aa«©J^(c«. 



stfgg^ 1 1 - 1 3 2 2 4 2 
4 

2oo-c«±rjgjtr.2-i±T > mm<Dit'&®i® zbi&t z> 

[0018] c 5 br^j&£ft/cfbi^i#j|{rc$>& 
©r. a«st<oiS«iW4*iai±s-&sc4)6Joiffitacr> 

[0019] *^{Cfc^r«> iao/cct^^s-c 

gm^ffiK^$n5{b^#«i©is^*. o. 3-2. 
5 vmicmMvtc. o. 3 umifcffiom&itix* %m& 

lS^fcs*. psw?sfi©^ccm-r»«^$!©±:pws£ 

[0020] {b^)B©iSE3«, ±aUfc^HF*9-C*n 

*stf£ y >ffir >*-^A^>-gfE-fby^^©?lS. S 

[002 1 ] Jftte. <b-^5)l©/PSi*. .fcOWStX tt 
0. 5-2. OumtifeO, ^*>»*L<«1. 0 — 
2. Oamt*5„ #3STOCC:teW£{b^JB©iKfifi«> 

x^nT-a^tfrS (xps) *m»rac&r&ct 

t£. 3eS) *s<fct>'M^t^*f#?»fe©-C*6„ 3 

«ce*ff a ^ c & tc £ o . tc^©^ s -tmrx&m&vi 

[0 022] cc-e. ai©^7 7CC*^BJcr>fb-^e 

{vmm. t tc a; -> r n 6 n/c y b^ts 
JI©J*£rr-&D. «#cc^®A>6©ai3 (SPW^ffi*^ 

y ^7 r >©7E«saa^wcH^m -c^l, 

[0023] *«w«cj»ws{t^«wi©««B. mm 

«SP«{c a 0 fc x » ^ > tc J: 0 SOU/ fcai s * . 

fk^«jji©^w*tje«Ts. cn6©{b^©»js^ 

TIB^b^tc^-r. 
[0024] 

[fbi ] 



(4) 



1 1 - 1 3 2 24 2 





[ 0 0 2 5 ] _Lf2«Jj§3W. R, R' . R" . R* " 

it. ft. KjR. •/>. £JjsR. fci^u^-^xD^-rn 
&T&£tti'J3tt£,, *»9i{c*ji>-ctt, c ©«**>#*» 

[002 6] «M!K:tiC>r». 8rS©J? 3T»J«3tl 

^©M£*a&©g|Mffl3tt. Ra = 0. 01-0. 8 </ 
m©|fiH-C*eci3&5jtf*L/< . Ra = 0. 0 1-0. 

5 um<Dmm-c&2>c tMj:*)t?t&LiK mms^afi 



0. 0 1 umR SL5tffi<Dm£lcteBl$.$titc{t'£iWim<D 
»S #JU«-*«W** < ft 0 . MSImPfl 3 Ktfc"CCffl 
S*sSWbr4. — *0. ^SB** 

[0 02 7] Jd£bfcJ:5&<t^JlJ^l*3ftfc#*fi 

K©c6«s«. **w**B-r4««. sta (mas 
tt«B. aiw^^+ttt*) oilman- (sk. «f 

IBM* i o im t ©f t *3 0 ~ 7 m / s ©3EB r 

-o^tc^mmt<ommm£i)^2-b o kg f 

/mm 2 ©!5H-e&£C<LjW£ CI*, &*>\ BIi5~ 
40kgf/mm ! . f^it^O. 5~5. Om/s 

[0 02 8] ^Bjtcfcl^-a*. -5B»*tt4C5tt 
*©^«RtfC5»ffi©il>fc< &fe-#©*ffl*rt^5 

[0029] wecfcagKcfc^r msn-Sfb^fjJl 
«. teMaf*©*ffi(C3-f^ >^tj:9J£i&3*i6 

s^ttr*saw4«i«s*-5&iR© 
tmw t^mt- l x **©*ht vcfctis, 3 n/c t ©-c h 

*&©-e, *^s^b^@Kj:-,r, o«/c6ffiffiJg 

fc. 

[0030] at*j. 



[0 03 1 ] 

[#&hj©SI«s©j&SS] £TR *^©5«itfd*Jcfcu J tbl5 

«Cft6©fflte|^3ft&fc©rtt&l\, 
20 l ) *H*SWc*ji>rtt. R-n>c3*tS©-3 

0750mm, ?tfi<i> 1 6 0 mm) ©k©£ffl^U #C 

[0032] sf, y>«r>*-f A7k«« <•;>» 

T>*~V&m&: 1 0 w t%> <D*m-<*>\§i&*, 
V vikAmWX-3. 5~5. otcffi&LXKitMZn 
It. CCT?JBt»fc5rtSS*©l«itt«. KJSSR1 

30 0ml £0. lN©*»[ttMOA-C20-30ml 

aKrJWB»»Oft:«. «f»©Sl6«*«:8 oxrc5»lB 
r*i»Lfc„ tt*. ccr«B«Hi**tLfc»«©«ffiffl 
3«, 0. 1~0. 

[0 033] ^©felfi, gi5W©*ffi{C*st>-C{b^JSl6*J 

n/c xauest^j^ai (xps) «©^b^7 

r-/Jl/%«S0fciC5. ^6tifcfb^l®©il3tt. 
40 1. 5wmt*ifc. S/c. <b^»{C*jW5>;>©^ 
TC^lt-Cl 2%-e$>-?tc. 
[0034] ±m<D J: ^ tC$n«&£ltlsft:1EIb#&rt 

tt^lfffiLfc. l¥filii:i^c«a2«C^Lfc5tK^g ; S:ffl 

DilK) =3 0/6 0 (kgf/mi' -m/s)©2 

©^m*. ^©ifcO-C*?>„ 
[0 0 3 5 ] PV = 30 kqf/mm 2 • m/s:P.. x =20 k 
50 qf/rrni 1 . V = 1.5m/s 



7 

PV=60 kqf/irnl 1 • m/s: P. a , =20 Icqf/nin 1 , V 
= 3.0m/s 

#< twrna <«h*b*!H) vmmotc. 

[0 036] 3 6fC. ^-frKDSHiiLiCb^m^MUmi 

[0 0 3 7 ] ^6*1^:^*03 ©^^ 7 fC^-T,, S3 
<a)«. PV2 9*ffqFT©IS**«t>br*5»J. 0 
3 (b) PV1 6^ffTr©i*t?*4. 03tCiK 

i oi^icmmmic^Lx us. 

[0 03 8] 43gt0f©ft#ft>6. tititt*-?*>&n-n> 
C *>fi^«c*f 0 . C 5^®fe<fc O'rtHfoyr fficwRtfoa 

[0 03 9] (HJ6092) *36IMWC*«r»Tt4. Sfct* 
*±**»6Sfc«BSHT*«3. 04 (b) «|SIg£g©S 

ia»rffi*«*i^36»e)SfciH«iar*s. 

[0 04 0] 04KnVT|gS6i!fitf-:*>fflJBR-ri,>C 

5«/Jn«* (f-^->) zmfrux^ 
[0041] c©«fco&f-3r->Wfflpj-n»c5ittsi 

[004 2] *•**. "IWti^^fc^JfSftffc** 
-tr;usHF) rewtKKiiftiaattLTEit*** 

'<>^>-eiBifl|g^Lfc^. fu^©JSJt>jgip{c i 5 0*c 

'■i-C^OSIffiSiJ, 0. 15-0. 3/imRaW 

[0043] *©«*. r- ^--c5©siaj«a-c«<b 

*KlSa*£DT. 5S*4M*4&*4gfc4*#*rr.Sft 



C5) 1 1 - 1 3 2 2 4 2 

8 

^s«^nfc. x«u&t-?a£gB (xps) r 

©J53«, 2. OumTfe-jfc. g/c, {fc^fjjf Kfctt 
•55SH©$Wa«. 7CsRJ±-C2 0%T&ofc 0 
[0044] C©J: -5 ftSSH^^S/Pff^Si-l/cT 1 - 

*>fW3R-n»C6llilS (rti*8 5mm, ftS<f> 1 8 
0 mm) SrfltJjKb. ^©»&tf14£f¥lil,fc„ sSftJcS 

*Wffi»SeS*J'5»U---5'a>b-C. <PV=30k 
g f /mm' • m/s ) ©*#■?!***— £@iEattr 

hrs**:. -e©ra. B$iB4o«fijs4*»jjeLT. o 

[0 04 5] 3 6CC. f-A--C5(CiM*Mi!SMi 

3*ir»«mjt. «fa54igei©K«iissf-*>wfflP3-r 

iaa4*a^ufc„ 
20 [0046] mmutc^iiuA^mmcM » f- 
u, 0 5©^^7{c^-r o is*, muAtz&mfio) 

-3<,>-c©*s*r*.5. t<^-rti©tt^{c*$i,^rfexEn»^ 
[o 04 7 ] S5«:^3tis<t^(c. *saa D a d (mm 

(OmmSt, ( ffi-gl A ) D5OB3 0^T*f), 

30 worths c4#s*>#>-5 0 

[0 04 8 6. ntl>C5«*OC 

6Bl§l5©^iC§f ^©J? 3 ©SitSlSHt^l! £0>& 0ffc» 

^r-^ i»«f=ttt^±-c#€.c4*5ftig3n/c 0 
■n>c3ifc^©iHB8£^-r„ 0*. i ltttitxm 

l^C^M (y+) . 1 3«f-*>#?r^t>0-C^ 

3nrt^iS?ttt^iio/ci#^Jcti. fytz-fymim 
nn>c^#si i. 1 2»is?tte#tt?!-rs„ wita 
©is®»!8^w^^©-c^sa5, ^^rtu^mtcjss-c 

ft*^0^C4^*-5 o 

[0 04 9 3 CO^^tjifv f^-^->#R-r^C5lA^ 

50 li, i 2«:. ^©«t^«:Lr#@iaffi®a?rSs-rc4 



(6) 

9 

[005 0] ftfcWCCtt. 7=7 f-3f>«ffiR-rc^C 5 
fl&S (rtS</>3 0 mm. *1-gi<i> 7 Omm) ©*-?««:. 

istew i i mmommnm^m u tjsjs 1 . 5 u m© 

C3©f?Bffl§«, 0. 05-0. 15iLtmRar-* 

[0051] c? vx^tifcfmAfommium 10 

tH540~30 00 rpmit?10#raTaWlU 

©Rg©K)h;u^©^b£I'J;£bfc. fcfc. cc-e©ia:§s 

s&fNi. -3«g|SPV=2 0 (kgf/mm 1 • m/ 
s) . P.„ = 1 6 kg f /mm' , V = 1 . 2 5m/ 
s £ Ltc. 

[005 2] 3 PiaOf^tf-^WBPm^C 
S*l»c«Btt!Jli*ifcS-*\ ±afiiH«©SOWc«U 
H6nfcM^I7©y77(Cwt. H7 4i> fllgCJi 20 
*^©jn.g| p a a KoCir©Mm-C$)«3, MD«*Mffi 
S«:o(,^r©itt*€:*t>0-Ct,>*. fl^D©xE[l 

ww^ofticiiwo. A^c©oEnw. msm 

H7©4^7*»69I6*&«I:5K:, * 
#kSn a a (tttSJD) -CB 1 5 0 0 r pm£Sx..2><fcii)h^ 
^*5^LifUr. 25 00 rpmW±tMff<©K*t 
#2PJ©*£MMSD a n (ASIC ) TB, 3 0 0 0 r p 

S. 

[005 3] C©J:5K. RTt,»C5ttS©0«g|5©* 30 
L-fcJS^ 4> , mtZffik-C *^Ci tfflUS 5 tilt. 
K$J&3ft«<b£ttJI©ltJV©4Ha iBBSriFffi 

[0054] *■$*. 'X<o& sftmmmic. mmm 1 £ 

SR. IStEBtra. e 4 K J: or. y 

>S{b^JJf©/?3£. 0. l/xm~3. OdmOBt 

mtz-tttc. 40 

[005 5] {ftsSIBEJc: SUJ 2. l/2-Y>^(iSS 
1 2. 7mm) $0$ 
Slffiffl3=0. 1~0. 2umRa 

&ft&4J$t*R& (astm d-4 i i 2*wbs) 

«3i±T. 6. 3kgf©il(P.„ =1. 9GP 
a) . •?'<K)m&V= 3. Om/sKfeUtllfl/fc. 

RBW#a«, ^©cfc^tcur^b/co -r&*> 50 



1 1 - 1 3 2 2 4 2 

10 

&flnK*4 f -HbccaGit3'&?. -r^oi2ev = 3. 

0m/s®ttiil/-3-5. 50kgf/min©M)B 
[0 05 6] ';>3ft{t^»»JitiJ(«ff»i©B8«. *$ 

j:cp;>*fb^JiJ*4BMMiiM4©i»«*. -en-eti 

ft«E4iJ:0»BlF4l/r. HS©^?^-*". cti 
b<Dtimfrtta>Z£5lC. it-^mmmtSO. 3 Mm* 

m<om^ic temfmm&fcT i>-c*sk>. cn«. *sb 

3*5 0. 0 1 m m R a «±©*iStr KM^FC 4> 
■5. C3*B^«/C54Bffi©«ll*-Ctt. *MR3«iI 
■^0. 1~0. 5umRaMt*S©-C, lilfci 
5fcfbl^@J?©TI?B«. C ©»£«:«>*£; 3 ft*. - 

©j? 3 v rmmm 3 jww t l . mmv+fttcBtft 

[0 057] ffiC>jmHR4i*l>RUfflnt4 1& «w 

m%mt 0. 0 8 *?i-e& s t <t t^mv $> n . rbi^ 

»I4 0 kg f£Lh-C*5CiM«-C*5. U/c#-> 
r. *^cc*$t>r«. -fb^niP^o. 3~2. 5m 

0. 5~2. 0 mmt?*9. ftiffSKBl. 0~ 
2. 0/imt*5. 

[0 05 8] (2SM0I5 ) *3Ufep!I«Cfct,>r«. {b^© 

[0 05 9] ^ffifl^O. 004timRa~2. 0/xm 

Ra©M*aagPWcco^-r. Jijgtaii <ti^«©^ffi-c* 

BMEI^ifeb-Cj?3 0. 5-1. 5(tm©U>^l 

mzi&i&is. mm&<Dmt<D$mm2 mmbtc c© 

[0 060] 09 5C7p3n?>J; ; 5{c, ^ffifflS*!0. 0 
1 ymRa£T@-5£ffl3J:bte:itfiU 0. OUmR 
a«±-r-«!SfcMUri^„ CtiB, fis*ij;-r#s (R 

a <o. o ljLtm) mmvit, tmrnmrnuziiztt^x 
SA^^Sbr. «Hia©ffl3#i«mJK:tfc^rHMt^-i 

CiWCii. ^Smi^ffiflS^O. 0 1 MmRa 

«/J^ s < % «5 . *ffi®g©3isffl s ©,s^ b« a t ^ < 
as. 

[006 1 ] — ate®i*©®SBM*ffifI3*^# < 

fb^»BI©l»3*J«Hia©*®HS 
^«/h3<%-So 0*»0«C36*6. to®B?ll3Ra>0. 
8 y m©M^-C B . teHmffiO i>£i>£ ©* Pffi 3 #S 
-rtf^ifc*. B^ttti*L.<.Wburu*i\ Ml©© 



(7) 

11 

coo62] c ©j: ^ tc. x&womigmmfrmnrj:®. 

HBMffitkm&ZlZ, Ra=0. 0 1—0. 8 nmftfe 
Si. 2?>{CS?MtC«. Ra^O. 01-0. 5itm-C 

[0 06 3] jull. n-ft>c&Ns*Mtc«fctrc. *^ 

WS. Kic^fig. FANS) tc»ur»»-c* 10 
ttSfflS * fcBottHfflS **R a = 0. 0 1-0. 5ji 

m©ffiffl{cjnx$n/tRigf/n-rt,»c-5WS-c«. ^-© 
4 3 nr * fcw^tt^s & fl?&-r s c 4 # s 0 

[0 064] 5 6fc. 3E«iS«:*st^-C€>. Ktt&iGyt 
4 4>-#{c_B£ Ufc <fc 5 ft< t&Mttftrt? -5 C 4(C J: 
[0 06 5] 20 

flffijl:ti:*ftr*&. 

[0 1 ] **W(C*jWSfb^}B©fflfi^«T©— 30 

[H 
[S 
[H 

[05] ifewwBttfaitfi^^wffln-r^c-siis* 



14] ttiwtHTOeait-*>#ffln-n»c*«ft 



WW 5 ? 1 1 - 1 3 2 2 4 2 
12 

[06] a«i»f r ^tr-*>*ifflRr(.»c 



[@7] f 7 fit>«fflR-n^6«5oai#ttw 

[08] fflfCC*$WS<b^J»W4l?^^4©H^ 
*J J: Cffk^«»a» t RJfffiMi ©RM»**t>r ^ 5 ^ 

[09] MMssfi 5 4 . ( Aaisffi $ /mmm®. 

$) 4©H^***>-r^70. 

[0 1 o ] pwir»c 5#s©««S4^-r<iias0. 

[01 1 ] 01 0CC5%LfcPJ-rt,»C6«S©iBH»»» 
?r^-r«iBS0. 
[#^©5ftW] 

2- 
3- 

4— ^tlMl 

i i -e-*>*ifflRrc»c5«* (?a> h) 
i 2-tr-*>#fflR-n»c*tts (•;+) 

1 3 



2 2a 
2 3a 
24 a 
2 5a 
2 8a 

2 8b 

3 0a 
3 0b 
3 1 a 
3 1 b 
3 3- 



"9m 

•WIS 

C5 



3 4 - AlftAotXinD 
3 5-C5*g4Sffl 
3 6-C5«J!*«R. 



[02] 



[07] 




3000 3500 



(8) 



ftfflW- 1 1 - 1 3 2 2 4 




mmW- 1 1 - 1 3 2 2 4 2 




[010] 



[011] 



